• Posttransplantation cyclophosphamide is effective as sole GVHD prophylaxis for myeloablative HLA-matched-related or -unrelated BMT.
Introduction
Historically, graft-versus-host disease (GVHD), particularly chronic GVHD (cGVHD), has been associated with a reduced risk of relapse after allogeneic blood or marrow transplantation (alloBMT). [1] [2] [3] However, cGVHD is also the leading cause of late nonrelapse mortality (NRM) posttransplantation, contributing to the substantially elevated mortality risk in alloBMT survivors that continues for at least 15 years after transplantation. 4 In this context, the development of effective pharmacologic strategies for preventing cGVHD has proved to be challenging, and an estimated 41% to 60% of patients treated with calcineurin inhibitor (CNI) -based GVHD prophylaxis after HLA-matched-related or -unrelated allografting develop cGVHD. [5] [6] [7] T-cell depletion (TCD), whether in vivo or in vitro, is effective in reducing cGVHD, but it can be associated with higher rates of infection, posttransplantation lymphoproliferative disorder, NRM, and disease relapse. 8, 9 Initially developed as an approach to facilitate HLA-haploidentical alloBMT, high-dose, posttransplantation cyclophosphamide (PTCy) was found to be effective in preventing both acute GVHD (aGVHD) and cGVHD. [10] [11] [12] Subsequently, the efficacy of PTCy as sole GVHD prophylaxis after myeloablative conditioning (MAC) and HLAmatched-related or -unrelated alloBMT was shown, resulting in cumulative incidences of grade III to IV aGVHD and cGVHD of ;10% each. 13 Despite the clinical efficacy of PTCy in preventing severe GVHD after T-cell-replete allografting, the potential detrimental effect of PTCy on relapse has been of concern. PTCy is known to preferentially eliminate alloreactive T cells and preserve regulatory T cells, 14, 15 both of which could theoretically diminish a robust graft-versus-tumor response. Moreover, relatively high rates of relapse in the first 2 studies of the PTCy approach have been observed. 11, 13 Undoubtedly, these relapse rates are attributable, in part, to the enrollment of patients with very high-risk hematologic malignancies (54% with active disease in the first MAC study 13 ); lower rates of relapse have been seen in a recent multi-institutional study in which only 27% of patients had active disease at the time of alloBMT. 16 Interpretation of these studies is further complicated by marked patient heterogeneity, particularly in the disease types enrolled. The online version of this article contains a data supplement.
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There are currently no published data on disease-specific outcomes using PTCy as sole GVHD prophylaxis after MAC and HLA-matched allografting, an approach which has been in use at our institution for a decade. Herein, we report outcomes of all adult patients with acute myeloid leukemia (AML), myelodysplastic syndrome (MDS), or acute lymphoblastic leukemia (ALL) who were transplanted with this approach at our institution from 2004 to 2011.
Methods

Study design
We conducted a retrospective, institutional review board-approved study of patients from Johns Hopkins Hospital who underwent alloBMT with the following transplantation platform: MAC, HLA-matched-related or -unrelated alloBMT, and PTCy as sole GVHD prophylaxis. All 209 consecutive adult (age $18 years) patients with AML, MDS, or ALL treated at Johns Hopkins Hospital with this approach from its inception in June 2004 through December 2011 were included in this study. One hundred twentythree patients were treated on institutional review board-approved protocols. 13, 16 Because of either lack of insurance with clinical trial coverage or enrollment after clinical trial completion, 13 86 patients were treated identically off-study as standard of care after they provided written, informed consent in accordance with the Declaration of Helsinki. The primary objectives of this study were to report extended follow-up and disease-specific outcomes for this patient cohort.
Transplantation platform
For the 172 patients receiving busulfan (Bu)/cyclophosphamide (Cy) MAC (82 previously reported 13 ), Bu was given every 6 hours for 4 consecutive days followed by Cy 50 mg/kg per day for 2 consecutive days. Bu dosing was started at either 0.8 mg/kg per dose intravenously or 1 mg/kg per dose orally and was adjusted for the fifth and subsequent doses on the basis of measured pharmacokinetics to achieve a targeted area under the concentration curve of 800 to 1400 mmol 3 min/L. 13 For the 36 patients receiving Bu/fludarabine MAC on protocol, 16 Bu was administered once per day for 4 days starting at 130 mg/m 2 intravenously with Bu dosing adjusted to a targeted daily systemic exposure of 4600 mMol-min with an acceptable range of 3600 to 5600 mMol-min; fludarabine was given at 40 mg/m 2 per day intravenously immediately before Bu on all 4 days. 16 For 1 ALL patient, MAC entailed cyclophosphamide 50 mg/kg per day intravenously for 2 consecutive days followed by total body irradiation of 1200 cGy total dose (six 200-cGy fractions administered twice per day for 3 consecutive days).
Allografts were 10/10 HLA-matched (HLA-A, -B, -C, -DRB1, and -DQB1) and were derived from a sibling, a first-degree relative, or an unrelated donor. T-cell-replete bone marrow at a targeted collection of 4 3 10 8 nucleated cells per kilogram of the recipient's ideal body weight was the allograft source in all patients except for one patient who received unrelated peripheral blood stem cells because of donor-related issues in collecting bone marrow. All 209 patients received PTCy at 50 mg/kg per day on days 13 and 14 as the only GVHD prophylaxis. Mesna was administered on days of cyclophosphamide treatment in 4 divided doses at a total daily dose of 80% of the cyclophosphamide dose. Growth factor support was not allowed except in cases of delayed engraftment or secondary graft failure at the discretion of the treating physician. Supportive care was provided per institutional standard practice as previously described. 13 
Definitions and endpoints
Primary graft failure was defined as failure to achieve a sustained absolute neutrophil count of $500 cells per microliter in the absence of persistent or relapsed disease. Secondary graft failure was defined as a decline in the neutrophil count to ,500 cells per microliter and loss of donor chimerism after initial engraftment in the absence of disease relapse. GVHD was diagnosed by standard criteria. [17] [18] [19] aGVHD was treated per our institutional standard practice, which entailed observation or corticosteroids alone for cutaneous grade II aGVHD or corticosteroids plus tacrolimus for grade II aGVHD involving other organs or for grade III to IV aGVHD. Eighteen patients received first-line therapy with a pharmacologic agent other than tacrolimus as treatment on BMT Clinical Trials Network (CTN) studies 0302 or 0802. 20, 21 Secondary systemic immunosuppressants used for GVHD treatment were defined as any systemically absorbed pharmacologic agent or phototherapy (ultraviolet or extracorporeal photopheresis).
Pretransplantation disease status evaluations were performed prior to the start of conditioning and included at a minimum a bone marrow biopsy and bone marrow aspirate for flow cytometry and cytogenetics. Morphologic complete remission (CR) was determined by standard criteria [22] [23] [24] and was defined as ,5% blasts on bone marrow biopsy and absence of active extramedullary disease. Patients not in morphologic CR were considered to have active disease. Untreated MDS patients or MDS patients without response to pretransplantation therapy were considered to have active disease regardless of blast count. The presence of minimal residual disease (MRD) in patients in morphologic CR was assessed retrospectively and was defined as any disease detectable by flow cytometry, cytogenetics, fluorescence in situ hybridization, and/or polymerase chain reaction. 22, 23 Pretransplantation remission status was assessed by investigators blinded to patient outcomes. Posttransplantation disease status was assessed by bone marrow biopsy at approximately day 160. However, patients with circulating blasts, delayed engraftment, or other clinical concern for relapse had their disease status evaluated prior to day 160. Relapse was defined as any detectable disease posttransplantation, even at a flow cytometric, cytogenetic, or molecular level.
Statistical analysis
For disease-free survival (DFS), an event was defined as relapse or death from any cause. For cGVHD-free DFS (cGVHD-DFS), events included cGVHD (any severity grade), relapse, or death from any cause. DFS, overall survival (OS), and cGVHD-DFS times were defined from transplantation date to the date of event occurrence or censored at last follow-up for patients without an observed event. Kaplan-Meier estimates 25 of DFS, OS, and cGVHD-DFS were compared between groups via log-rank statistics and the Cox proportional hazards model. Cumulative incidences were estimated or compared between groups by using Fine and Gray's method. 26, 27 NRM was a competing risk for relapse and vice versa. Competing risks for GVHD were defined as graft failure, relapse, donor lymphocyte infusion (DLI), or death from any cause. Multivariate analyses were conducted for all patients and for AML patients by including variables derived from stepwise procedures based on P values #.10. Significance in multivariate analyses or in direct comparisons between groups was based on P values # .05. Statistical analysis was performed by using R 3.0.2 (R Foundation for Statistical Computing, Vienna, Austria). Follow-up and the database were locked on January 7, 2014.
Results
Patient, donor, and allograft characteristics
Patient, donor, and allograft characteristics are summarized in Table 1 . The median patient age was 50 years (range, 18 to 66 years). HLA-matched-unrelated allografts were used in 93 patients (44%). The median hematopoietic cell transplantation comorbidity index (HCT-CI) 28 score was 2 (range, 0 to 12), with 43% of patients having a score $3. Thirty percent of patients had active disease at the time of transplantation, including 27% of AML patients. Other high-risk AML disease characteristics included adverse cytogenetics by refined Medical Research Council (MRC) criteria 29 in 22% of tested patients (31% unfavorable by the Southwest Oncology Group criteria 30 ), Flt3 internal tandem duplication (Flt3/ITD) positivity in 27% of AML patients (40% of tested patients because only 67% of patients had this molecular test performed), and AML secondary from antecedent hematologic disorder or treatment-related in 38% (supplemental Table 1 available at the Blood Web site). Fifty-seven percent of MDS patients had poor-risk cytogenetics by the International Prognostic Scoring System. 31 Fortyfour percent of ALL patients had disease positive for the Philadelphia chromosome t(9;22). The median follow-up of survivors was 4.0 years (range, 0.8 to 8.0 years).
Graft failure
Primary graft failure occurred in 5 patients (2.4%), of whom 2 received HLA-matched-related and 3 received HLA-matched-unrelated allografts. All 5 received a second alloBMT with 4 engrafting (2 long-term survivors) and the fifth dying of infection during aplasia after the second alloBMT. Secondary graft failure occurred in 4 patients (2.0%), 1 of whom received an HLA-matched-related allograft and 3 of whom received HLA-matched-unrelated allografts. One patient died of infection during aplasia, and the other 3 engrafted after a second alloBMT (2 long-term survivors).
GVHD
On competing-risk analysis, the estimated cumulative incidence of grade II to IV aGVHD at 100 days was 45% (95% confidence interval [CI], 39% to 52%) with a higher rate seen after HLA-matchedunrelated (54%; 95% CI, 44% to 64%) vs HLA-matched-related (39%; 95% CI, 30% to 48%) allografting (subdistribution hazard ratio [SDHR], 1.58; 95% CI, 1.07 to 2.35; P 5 .023) ( Figure 1A ). The estimated cumulative incidence of grade III to IV aGVHD at 100 days was 11% (95% CI, 7% to 15%) with no significant difference seen between patients receiving either HLA-matched-unrelated (14%; 95% CI, 7% to 21%) or HLA-matched-related (9%; 95% CI, 3% to 14%) alloBMT (SDHR, 1.73; 95% CI, 0.82 to 3.64; P 5 .15) ( Figure 1A ). The estimated cumulative incidence of cGVHD at 2 years was 13% (95% CI, 8% to 18%) and was significantly higher in patients receiving HLA-matched-unrelated (20%; 95% CI, 11% to 28%) vs HLA-matched-related (8%; 95% CI, 3% to 13%) alloBMT (SDHR, 2.42; 95% CI, 1.13 to 5.22; P 5 .024) ( Figure 1B) . The single patient who received peripheral blood stem cells as the allograft source had neither aGVHD nor cGVHD. For treatment of aGVHD and/or cGVHD at any time, 99 patients (47%) received corticosteroids, 78 (37%) received any secondary systemic immunosuppressant, and 65 (31%) received a CNI. CNI use for any reason, including GVHD prophylaxis after second alloBMT or treatment of GVHD after DLI, occurred in 82 patients (39%). Ninety patients (43%) did not require immunosuppression for any reason after PTCy.
NRM
The estimated cumulative incidences of NRM for the entire cohort at 100 days, 1 year, and 3 years were 7% (95% CI, 4% to 11%), 15% (95% CI, 10% to 20%), and 17% (95% CI, 12% to 23%), respectively. There were no differences in NRM rates between patients receiving HLA-matched-unrelated vs HLA-matched-related allografts (SDHR, 1.15; 95% CI, 0.61 to 2.17; P 5 .66) ( Figure 1C ). Causes of death for the 38 cases of NRM are shown in supplemental Table 2 and include aGVHD in 6 patients (2.9% of all patients), cGVHD in 4 patients (1.9% of all patients, all from complications of bronchiolitis obliterans syndrome), infection in 4 patients (1.9% of all patients), and venoocclusive disease in 2 cases (1.0% of all patients). Despite no patients dying of cytomegalovirus (CMV) infection, in multivariate analysis, patients serologically positive for CMV had a higher cumulative incidence of NRM compared with patients serologically negative for CMV even when age-adjusted (Table 2 ).
Relapse
The estimated cumulative incidence of relapse at 3 years for the entire cohort was 36% (95% CI, 29% to 43%) ( Figure 1D ). Relapse rates after HLA-matched-unrelated allografting were not significantly different than rates after HLA-matched-related allografting (SDHR, 
; 95% CI, 0.51 to 1.24; P 5 .32) ( Figure 1E ). The estimated cumulative incidence of relapse at 3 years for AML patients was 36% (95% CI, 28% to 45%), 30% (95% CI, 21% to 39%) for AML patients in morphologic CR, and 55% (95% CI, 38% to 71%) for AML patients with active disease ( Figure 1F ). The estimated cumulative incidences of relapse at 3 years for MDS and ALL patients were 38% (95% CI, 19% to 57%) and 34% (95% CI, 19% to 49%), respectively. In multivariate analysis for the entire cohort, active disease at alloBMT, donor serologic positivity for CMV, and lower allograft total nucleated cell (TNC) dose (treated as a continuous variable) were associated with higher cumulative incidence of relapse (Table 2 ). In multivariate analysis of AML patients, active disease, lower TNC dose, and adverse cytogenetics were associated with higher cumulative incidence of relapse ( Table 2) .
Treatment of relapse included DLI in 28 patients (35% of relapses) at a median 1.3 years (range, 0.2 to 3.9 years) posttransplantation or a reduced-intensity conditioning HLA-haploidentical alloBMT 
Survival outcomes for the entire cohort
In the entire cohort, the 3-year probabilities of DFS and OS were 46% (95% CI, 40% to 54%) and 58% (95% CI, 51% to 65%), respectively (Figure 2A-B) . Three-year DFS and OS outcomes were similar between patients receiving HLA-matched-unrelated (DFS: 49%; 95% CI, 39% to 60%; OS: 55%; 95% CI, 45% to 66%) or HLAmatched-related (DFS: 44%; 95% CI, 36% to 55%; OS: 60%; 95% CI, 51% to 69%) allografts (Figure 2C-D) . In multivariate analysis, older age (treated as a continuous variable), active disease at alloBMT, patient serologic positivity for CMV, and lower allograft nucleated cell dose were each associated with inferior DFS (Table 2) . Older age, HCT-CI $3, and lower TNC dose were also associated with inferior OS in multivariate analysis (Table 2) . cGVHD-DFS at 3 years for the entire cohort was 39% (95% CI, 33% to 46%) ( Figure 2E ).
Survival outcomes for AML patients
In AML patients, the 3-year probabilities of DFS, OS, and cGVHD-DFS were 43% (95% CI, 35% to 52%), 53% (95% CI, 45% to 62%), and 36% (95% CI, 28% to 45%), respectively (Figure 2A-B,E) . AML patients in morphologic CR had significantly higher DFS (48% vs 29% at 3 years), OS (55% vs 50% at 3 years), and cGVHD-DFS (39% vs 27% at 3 years) than AML patients with active disease (DFS: hazard ratio [HR], 2.05; 95% CI, 1.31 to 3.23; P 5 .0018; OS: HR, 1.78; 95% CI, 1.1 to 2.87; P 5 .019; cGVHD-DFS: HR, 1.77; 95% CI, 1.14 to 2.75; P 5 .012) ( Figures 2F and 3A-B) , but outcomes were similar regardless of whether patients were in first or subsequent CR ( Figure 3A-B) .
Cytogenetics were significantly associated with outcomes in AML patients. AML patients with adverse cytogenetics by the refined MRC classification had markedly lower DFS and OS than the combined group of AML patients with favorable-or intermediate-risk cytogenetics ( Figure 3C-D) . This combined favorable/intermediate-risk group was used because there were few (n 5 9) AML patients with favorable-risk cytogenetics by the refined MRC criteria, and their outcomes were similar to those of patients with intermediate-risk cytogenetics (supplemental Figure 1A-B) . Of note, all AML patients in our cohort with monosomal karyotype 32 were already included in the adverse group on the basis of refined MRC criteria. Lower DFS and OS were also seen for unfavorable or adverse cytogenetic risk groups when using the Southwest Oncology Group 30 or Armand et al 33 cytogenetic criteria (supplemental Figure 1C-F) .
Higher HCT-CI scores were also associated with inferior survival outcomes in AML patients (supplemental Figure 2A-B) . There was no impact on survival outcomes of AML being either de novo (n 5 86) or secondary (n 5 52). Among those tested for Flt3/ITD, DFS and OS were similar for AML patients with (n 5 37) or without (n 5 55) Flt3/ ITD ( Figure 3E-F) . Similarly, there was no apparent effect of Flt3/ITD status on DFS or OS when examining only Flt3/ITD-tested patients with a normal karyotype (n 5 48). In AML patients in morphologic CR at initiation of alloBMT, detectable MRD did not appear to have an impact on DFS or OS outcomes (supplemental Figure 2C-D) . In multivariate analysis for AML patients, active disease at alloBMT, adverse cytogenetics, and lower TNC dose were associated with inferior DFS and OS; patient serologic positivity for CMV was also associated with inferior DFS (Table 2) .
Survival outcomes for ALL and MDS patients
In ALL patients, the 3-year probabilities of DFS and OS were 52% (95% CI, 39% to 70%) and 65% (95% CI, 52% to 82%), respectively (Figure 2A-B) . There was no apparent impact of the Philadelphia chromosome on DFS or OS outcomes of ALL patients (Philadelphia chromosome negative as reference; DFS: HR, 0.8; 95% CI, 0.34 to 1.86; P 5 .60; OS: HR, 0.84; 95% CI, 0.3 to 2.37; P 5 .74) ( Figure 4A-B) . However, MRD in ALL patients was associated with significantly lower DFS (HR, 3.51; 95% CI, 1.47 to 8.43; P 5 .0048) with a trend toward lower OS as well (HR, 2.24; 95% CI, 0.79 to 6.38; P 5 .13) (Figure 4C-D) .
DFS and OS at 3 years for MDS patients were 55% (95% CI, 39% to 78%) and 67% (95% CI, 51% to 87%), respectively (Figure 2A-B) . Although the comparative power was limited by low numbers (n 5 28), there was no significant effect of the International Prognostic Scoring System cytogenetic risk groups detected on DFS or OS outcomes for MDS patients (supplemental Figure 3) .
Discussion
Data from this retrospective analysis of longer-term outcomes of AML, MDS, and ALL patients treated at our institution with PTCy as sole GVHD prophylaxis after MAC and HLA-matched allografting support that this approach is associated with a low incidence of cGVHD. The cumulative incidence of cGVHD using PTCy is lower than rates reported using standard CNI-based GVHD prophylaxis with or without antithymocyte globulin [5] [6] [7] or even using TCD 34, 35 for either HLA-matched-related or -unrelated alloBMT. Yet, the mechanisms underlying cGVHD prevention by PTCy remain to be fully defined. Since grade II to IV aGVHD rates are similar to those For personal use only. on April 16, 2017 . by guest www.bloodjournal.org From seen with CNI-based GVHD prophylaxis, 5, 6 elimination of alloreactive T cells cannot fully explain cGVHD prevention after PTCy. 14 Preservation of regulatory T cells by PTCy may complement reductions in alloreactive T cells, 15 thus allowing tolerance induction to occur. Another possibility is that aGVHD and cGVHD are mediated by T-cell subsets that are differentially affected by PTCy. The role of non-T-cell immune subsets and thymic clonal selection 36 in the prevention of cGVHD by PTCy are actively being studied.
In multivariate analysis, 4 factors (pre-alloBMT remission status, cytogenetics, allograft TNC dose, and patient CMV seropositivity) were found to be associated with inferior DFS and/or OS for AML patients treated with our transplantation platform. Although outcomes of patients with active disease or adverse cytogenetics are discouraging, they are similar to those seen using other transplantation approaches. 33, 37 The strong protective influence of high TNC dose in the allograft on survival outcomes has been consistently found in previous reports, [38] [39] [40] [41] [42] wherein the improvement in survival has been differentially attributed to positive impacts on NRM, 38, 39 relapse (as in our patients), or both. 40, 41 The lack of an impact of allograft TNC dose on NRM in our patients may be reflective of the high median TNC dose given, with only 17% of patients receiving a TNC dose ,3.0 3 10 8 cells per kilogram. The mechanism of reduced relapse by higher TNC dose remains unknown but could reflect natural killer cell antitumor immunity since allograft CD34
1 cell doses did not have an impact on relapse or survival outcomes in our patients. The association of patient CMV seropositivity with worse survival outcomes has been previously reported. [43] [44] [45] However, the mechanism underlying this interaction in our patients is unclear because none died of invasive CMV disease. Potentially, stimulation by CMV antigens may be skewing the immune response in a negative manner, even in the absence of CMV disease. A few of our results differed from those previously reported with the use of other transplantation platforms. Donor CMV seropositivity was associated in our patient cohort with an increased risk of relapse. Because this result is contrary to the results of several prior studies [46] [47] [48] [49] and because there was no association between donor CMV seropositivity and relapse within the AML cohort and no effect of donor CMV seropositivity on survival outcomes, this relationship may represent a type I statistical error. The apparent lack of an effect of MRD on outcomes for our AML patients directly contrasts with a recent report suggesting that any detectable disease in AML patients portends a worse prognosis. 50 Beyond a smaller sample size, our failure to show an impact of MRD in AML patients likely reflects several factors. First, flow cytometric assessment for MRD by the Seattle group 50 has been performed prospectively since 2006 (before the clinical import of MRD in adult AML had been recognized) and thus is more comprehensive than that used at our institution. By contrast, the practices used at our institution have greater sensitivity for detecting MRD in ALL, which showed a dramatic effect on outcomes in our patients. Second, many of our patients were treated at a time when the available molecular tests were limited. Finally, the specific tests performed for restaging of disease status pre-alloBMT were not always consistent, even for patients who had a molecular marker that could be followed. Thus, some patients who truly had MRD may not have been recognized as such. The reported impact of Flt3/ITD positivity on outcomes after alloBMT has been inconsistent between various studies, 51 but no detectable influence of Flt3/ITD positivity (n 5 37) was seen in our study among the two-thirds of AML patients (n 5 92) who were tested. Whether differences between our results and those of other studies reflect true differential effects of the PTCy transplantation platform, low statistical power, or confounding factors would require assessment in larger independent cohorts of patients.
Although comparing outcomes among studies is problematic, relapse, DFS, and OS outcomes for our patients appear similar to those seen in contemporaneous studies using CNIs or TCD (Table 3) , 6, 7, 35, 52, 53 despite the low incidence of cGVHD in our patients. There has been increasing interest in defining new clinical endpoints that fully integrate the potential for optimal long-term patient outcomes that may be missed by simple DFS. Given that cGVHD is a leading cause of late posttransplant morbidity and mortality, 4 cGVHD-DFS has been proposed as a new endpoint. This endpoint will be used in upcoming BMT CTN studies, including being used as the primary endpoint in BMT CTN 1301, which will directly compare PTCy vs TCD vs CNI-based pharmacologic prophylaxis for the treatment of patients with acute leukemia or MDS undergoing MAC and HLA-matched allografting. Because our patients have a low incidence of cGVHD and thus NRM beyond 1 year, their DFS and cGVHD-DFS rates were similar. The absence of prophylactic immunosuppression beyond day 14 after HLA-matched alloBMT is an additional advantage of PTCy GVHD prophylaxis. In fact, almost half our patients did not receive further immunosuppression after PTCy. The relatively low incidences of cGVHD and NRM and the ability to limit immunosuppression after alloBMT make PTCy a promising transplantation platform for the integration of pharmacologic and immunologic postgrafting strategies to prevent or treat relapse. . Ninety percent of patients received a CNI and MTX; for the other 10%, treatment was not specified. †Results for early posttransplantation outcomes are taken from Finke et al. 53 ‡TCD was performed both ex vivo (Miltenyi CliniMACS CD34 selection) and in vivo (rabbit ATG on day 24). §Included patients received tacrolimus and MTX (n 5 39); tacrolimus and mycophenolate mofetil (n 5 4); tacrolimus and corticosteroids (n 5 1); tacrolimus, MTX, and mycophenolate mofetil (n 5 1); or tacrolimus alone (n 5 3).
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